The notion of quasicentral element is generalized to pquasicentral element and the ^-quasicenter and the p-hyperquasicenter are defined. It is shown that the p-quasicenter is p-supersolvable and the p-hyperquasicenter is ^-solvable.
The quasicenter Q(G) of a group G is the subgroup of G generated by all quasicentral elements of G, where an element x of G is called a quasicentral element (QC-element) when the cyclic subgroup (%} generated by x satisfies <*><#> = <2/X&> for all elements y of G. The hyperquasicenter Q*(G) of a group G is the terminal member of the upper quasicentral series 1 = Q o c Q x c Q 2 c aQ n = Q n+1 = Q*(G) of G, where Q i+1 is defined by Q ί+1 /Q< = Q(G/Qi). Mukherjee has shown [3, 4] that the quasicenter of a group is nilpotent and the hyperquasicenter is the largest supersolvably immersed subgroup of a group. The proofs of these structure theorems rely on the fact that the powers of QC-elements are again QC-elements.
In this paper we generalize the notion of a quasicentral element in a way which allows the results about the quasicenter and the hyperquasicenter [3, 4] to be extended. All groups mentioned are assumed to be finite.
For a given group G and a fixed prime p, the definition of QCelement might suggest that an element x of G be called a p-quasicentral element provided tx}Ksi} = <J/><Λ> holds for all ^-elements y of G. An apparent difficulty with this definition is that the powers of p-quasicentral elements need not again be ^-quasicentral elements. For example, consider the group of order 18 defined by G = <(α, δ,
A simple calculation shows that ax is 3-quasicentral while x = (ax) 3 is not 3-quasicentralotherwise ζxyζby = <δ)><(α?]> shall imply that x normalizes <δ>, which is not the case however. Because of this example we choose to generalize the notion of a QC-element as follows. DEFINITION 1. Let G be a given group and p a fixed prime. Suppose x is an element of G and let the order of x be written as \x\ = p r m where (p, m) = 1. pδ )*> = <^ί> <ίφ for all integers i, the argument will be complete if we show (xt}{y} = <2/><^2> holds for all i. Since (x^) is a normal Hall ττ-subgroup of G, the SchurZassenhaus theorem shows that G possesses a τr-complement JB. Since y is a 7r'-element of G, we may choose R so that 7/ e R. Then <y> is a Sylow p-subgroup of R. Since R is supersolvable and p is the largest prime dividing \R\, <#> <] iϋ. We now use the fact that x 2 is a Tr'-element. Since R is a Hall π'-subgroup of the solvable group G, some conjugate x\ of x We mention a few simple consequences of the definition of the p-quasicenter. For any group G and any prime p, the quasicenter of G is contained in the p-quasicenter of G. The p-quasicenter of a group is always a characteristic subgroup of the group. It should be noted that if a prime p does not divide the order of a group G then Q P (G) = G. THEOREM 
For any group G and every prime p, the p-quasicenter Q P (G) is p-supersolvable.
Proof. First we notice that Q P (G) = G is p-supersolvable if p does not divide |G|. Consequently we assume that p divides \G\. The proof is by induction on |G|.
It suffices to show that G contains a nontrivial normal subgroup N of order p or of order prime to p. For, by induction, Q P (G/N) is then p-supersolvable. Since Lemma 1 shows Q P (G)N/N S Q P (G/N) it will follow that Q P (G) is p-supersolvable. (This is because of the fact that normal subgroups of p-supersolvable groups are p-supersolvable and N being of order p or prime to p, the p-supersolvability of , b k ) where each α^ is a p-QC p-element of G and each bj is a p-QC p'-element of G having prime power order.
Let P denote the subgroup of G generated by all p-QC p-elements of G. Clearly P is a characteristic p-subgroup of G with <α x , α 2 ,
, a h } g P. Since M is a minimal normal subgroup of G, P Π Λf = 1 or Pnikί^M. First suppose that P Π -M = 1. Then [P, I]£PίlI=l and P centralizes M. Let weM with |w| = p. Clearly α* normalizes <^> for i = 1, 2, , ft. Since each 6^-is a p-QC element of G, (bi)(w) = <»<&,•> holds for j = 1, 2, •••, k. It follows that each group <6y><w> is supersolvable of order |δy| |w|.
Since | b ό | is a power of a prime other than p, {bj} is a Sylow subgroup of (bj}(w}.
Hence b where g ί9 , g t are elements of G. But M being minimal normal in G it follows that T -M. Therefore M is either a p-group or a p'-group, since T is so. But p divides the order of M and therefore M must be a p-group. This however contradicts the assumption that <6 rf > Π M Φ 1. Thus <w> <] G. Since <w> ^ M 9 M = {w} and Jlf has order | w| = p. Now suppose P Oi M -M. Then Λf is a normal subgroup of the p-group P and Jlίfl Z(P) Φ 1. Let z be a nonidentity element of M Π ^(P) with \z\ = p. Since 2 e Z(P) 9 surely (a 19 α 2 ,
, a h } normalizes {z}. On the other hand, M being a p-group it is evident that <6 y > n M = 1 for each i = 1, 2, , fc. As before, <#> < G unless {δ^ ) Π M Φ 1 for some i. Therefore <^> ^ G. Since 1 =£ <2;> S M, the minimality of Λf shows ikΓ = <2;>. Therefore M has order |JS| = p and the proof is complete.
Since the quasicenter of a group is nilpotent it is natural to ask if the p-quasicenter of a group must be p-nilpotent. We give an example to show that this need not be the case. Let S 3 denote the symmetric group of degree 3. The 3-quasicenter of S 3 is S 3 itself. Clearly Q 3 (S 3 ) = S 3 is not 3-nilpotent. 
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